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MAI*  GOALS  07  THX  HISTORICAL  IUOHT 

B.  Senenov,  Candidate  of  Ttcb.  Sciences 
2.  The  Astronaut  1»  Master  of  his  Ship 

The  pilot*  A.  G.  Hikolayev  and  P.  H.  Popovich  are  confronted  with 
a  series  of  most  Interesting  problenc,  among  then  how  to  further  lnprove 
the  system  of  control  of  the  ship. 

With  each  new  thrust  Into  outer  space  nan  nore  nore  feel  a  hlnself 
master  of  the  ship.  Or.  descriptively  speaking,  he  la  growing;  apace 
wings  and  handles  then  nore  confidently. 

How  la  the  control  of  a  space  ship  effectedt 

We  have  called  on  our  scientific  observer.  Candidate  of  Technical 
Sciences  B.  Semenov,  to  answer  this  question. 

- 0- — 

Because  of  the  special  conditions  of  flight  In  airless  space  the  space¬ 
ship  has  special  physical  organs  of  control.  What  are  they? 

first  of  all  It  Is  necessary  to  determine  the  orientation  of  the  space 
ship,  to  eliminate  Its  disorderly  rotation,  which  starte  up  when  the  mechan¬ 
ism  works  for  separating  the  last  stage  of  the  rocket  carrier,  that  is,  to 
stabilise  the  ship  and  turn  It  to  a  given  position  with  regard  to  the  earth,  the 
moon,  er  the  sun.  To  stvvjthle  it  Is  necessary  to  know  how  to  determine  the 
retail Ott  Of  the  Ship  ground  its  center  of  gravity  and  control  It.  The  sec- 

a 

ond  problem  Is  to  change  the  direction  or  speed  of  the  ship. 

Here  are  eone  examples  of  ths  control  of  a  space  ship. 

A  special  compass  of  the  aetronaut  can  serve  as  a  gyroscope.  This  In¬ 
strument  has  a  rotor,  the  flywheel,  which  revolves  at  a  furious  speed.  The 
peculiarity  of  the  gyroscope  Is  the  naintalning  of  an  unchanged  position  of 
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the  axla  of  rotation  of  the  rotor  in  space.  Thl«  property  of  tho  gyroscope 
■kkta  it  possible  to  determine  aaaily  tha  rotation  of  tha  a  hip  around  ita  can¬ 
tor  of  gravity  and  than  to  atabillaa  it. 

Tor  control  of  tha  turning  of  a  ship  around  ita  cantor  of  gravity  ona  can 
uaa  a  flywheel.  If  ona,  lot  ua  a ay  by  an  alactric  aotor,  put a  it  into  rapid 
rotation,  than  the  ahip  itaelf  begina  to  turn  in  tha  oppoaite  direction.  Axil 
if  the  ahip  was  turning  one  can  thua  atop  it  by  adjusting  the  rata  of  turn¬ 
ing  of  the  flywheel. 

Another  method  of  turning  the  ahip  conalata  in  the  uaa  of  miniature 
rocket  enginaa.  If  tha  thruat  of  the  engine  la  not  directed  through  the  cen¬ 
ter  of  gravity  of  Ship  then  then  a  rotational  uoveaant  will  rearult  and  tha 
ahip  begina  to  turn. 

The  only  net hod  of  changing  the  apeed  or  direction  of  the  flight  in  apace 
conalata  in  the  uaa  of  the  rocket  engine.  The  ahip  la  flrat  oriented  in  the 
necesaary  poaltlon  and  then  the  rocket  engine  la  cut  in.  It  import  a  to  the 
ahip  the  dealred  amount  of  thruat  and  in  the  deaired  direction.  One  of  the 
very  important  nanwvers  in  the  control  of  a  apaceahlp  la  the  conducting  of 
it  from  the  orbit  of  flight  around  the  earth  onto  the  landing  trajectory. 

In  order  to  carry  out  thla  maneuver  the  aatelllte-epaceahip  la  oriented  in 
auch  a  way  that  the  thruat  of  the  rocket  engine  will  act  an  a  brake  on  the 
ahip  reducing  the  apeed  of  ita  flight.  After  the  braking  it  p&aaea  into  an 
ellptlcal  orbit  lnteraectlng  the  eurface  of  the  earth.  In  proportion  as  the 
ahip  cornea  down  it  geta  into  denser  and  denser  layers  of  atmosphere.  The 
braking  la  conaiderably  reinforced  by  ita  friction  agalnat  the  air.  The 
appears  in  principle  the  possibility  of  using  tha  increasing  aerodynamic 
forces  for  stabilising  the  ship,  for  controlling  its  flight,  and  for  correct¬ 
ing  its  trajectory  downward. 
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The  spaceship  To at ok  poaaaaaea  a  completely  automatic  syet tm  of  control. 
The  automatic  devices  without  any  lntorceaalon  of  tha  aatronaut  at  all  etabll- 
lsa  the  ablp.  They  prevent  lta  dlaorderly  turning  and  orient  it  la  accord¬ 
ance  with  a  given  program. 

The  autonatlc  lnatallatlona  aid  the  aatronaut  In  keeping  the  correct 
orientation  of  the  ehlp.  But  at  any  moment  the  aviator-astronaut  can  cut 
out  the  automatic  part  and  take  over  manual  control,  aa  did  A.  Hikolayev  and 
P.  Popovich. 

The  lnterceaaion  of  the  aatronaut  in  the  control  of  the  ahlp  la  required 
not  only  In  caae  the  automatic  devlcea  get  out  of  order*  They,  of  courae, 
are  duplicated,  .^nd  there  are  other  automatic  devlcea  which  provide  for  the 
correct  working  of  all  the  apparatua,  which  cut  cut  the  inatrnnenta  that  are 
not  functioning  and  cut  in  apare  onea  In  tbalr  place. 

Ho,  the  lnterceaaion  of  the  aatronaut  la  required  mainly  In  thoae  sltua- 
tlona  which  carnot  he  foreseen  on  the  earth  and  which  arise  In  the  proceaa  of 
the  apace  flight.  It  la  Just  here  aleo  thf t  man  dlatlnguiahea  hlmaelf  from 
the  moat  perfected  "thinking"  electronic  machlnea,  that  he  can  evaluate  the 
clrcumatancee  and  take  the  correct  meaaurea  without  a  previously  prepared  pro¬ 
gram,  without  detailed  Instructions  having  heen  developed  for  this  occasion. 

Plights  In  apacs  will  furnish  valuable  materials,  which  will  make  It  pos¬ 
sible  to  create  constantly  more  perfected  systems  of  control  of  spaceships. 

Tot  the  first  time  In  history  of  technology  two  astronauts  coordinated  their 
actions.  This  la  a  tremendous  accomplishment  which  shows  to  what  height 
technology  has  risen,  what  an  obedient  machine  the  chip  has  become  In  the  hands 
of  the  astronaut. 

The  creation  of  a  perfected  and  dependable  system  of  control  of  space¬ 
ships  le  the  magnificent  accomplishment  of  Soviet  scientists  and  designers. 
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The  flight  of  our  aatronouta  ia  a  furthar  atep  forward  oa  the  road  to  tha 
accompli absent  of  Interplanetary  flight  a ,  to  tha  full  conqueat  of  the  ocean 
of  outer  apaea. 
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